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“J’his research project addresses mean convection in the Grccnlancl Sea, one of
on] y 4 places in the world ocean in which this prmcss  occurs. Chnvcct  ion is the process
by which surface waters at-c taken to the intermc(iiatc  or dec.p  ocean, forming the surface
terminus of a circulation systcm whic}l cxcrciscs consi(lcrab]c  inftmmce over the climate.
Gmvcction  constitutes a negative feedback for the radiati(~l~-clil~~atc  interaction; sut-face
coo]in~ can bring  WaTln WatCJ’ Up to dlC sU1fJJCe  in ()])])(~si[i()ll  to the, USUal  J)iChllC  ill W}liCh
surface, cooling rmults  in ice. formation which rc.duccs insolation and fur[hcr cools the air-
sca systcm.  l;inal]y,  convection in the Gwnlanc]  Scn requires the prcscncc  of a fresher
surface layer originating in the summer mcltwatc.r  of the l{ast CWcnland  Current. “J’bus,
this convection can bc shut cIown fully in oJlc year, significant since the discovery in ice
slmet cores that in]por[ant  climate changes have occurred over only 3-year intervals.

Satellites arc essential for this study. ‘1’hc convecting regions of the ocean occupy
less than 1 % of its area while, 3/4 of the. oceanic volume moves  through thcm during the
renewal cycle. Gnvccting  pluJMcs  are probably only a fc,w hundrecl  meters across, the
convecting regions may bc as small as 10 km, and the life spans of these fcatums are,
measured in mere clays. ]J] two polar Seas, the Wcddcl]  and the Greenland Seas, ice
growth is the brim source to bring the surp~ce  waters to the salinity of the dmp  watem.
An additional aspect of convection is thus SCCJ] to bc the logistical diffictlltics  imposed by
the ice. “1’hcsc  logistical difficwltics, the plume time and space scales, and the capability
of satellite systems in icc monitoring all suggest usc of satellite data.

in this program SSM/1  data hmw been used to characterize the regional behavior
of ~rccn]and  Sea ice and 10< S- 1 SAR data have been USCC1 to help specify physical
proccssc$  OJI the surface. Comparing the SSM/1 data for ] 989 with ocean mooring data
indicated that the well known retreat (callc.(1  Nordbukta)  in the, Greenland Gym ice
pmt ubcrancc  (called OddeJI) was the conscqucncc of convection (Aagaard, K,, A. Roach
and ];. ~arscy, A/ttlo.$l)lzcrc-Occa)/,  1993, in press). “l’his convection was seen to
pmpagatp both (or citl!cr) down wincl  and up the sur~~ce  salinity gradient, and a number
of qucstlons  were  ralsect as to the initiation and cvo]ution of the convection. An
examination of the icc eclgc structure, showed that ice typically f(mns when there is still
oceanic sensible heat available.; thus, the heat lost through the ice cover is grcatc.r than the
heat advccted away as ice, and this ba]ancc  is important as the icc growth patl relates
directly to the brine gcmrat  ion. llsing,  111<S-  1 SAR data WC. have been able to idcnt ify icc
edge fcatms that arc very similar to modc]cd  pluJncs  and to tcntativc]y  confirm that the
norlhcrn  Oddcm icc is pancake in form, ‘J’hc plume observation is the first suc}l
identification, and is very exciting; it has furlhcr hc]pcd to clarify the likely proccsscs
working in the convecting watt.r. ‘J’he p]uJncs that wc think wc scc have a very
interesting propcr[y:  they arc topped by ice; icc is thus not oJ~ly  at work in the initiation of
convect ion but in its maintenance, as WCJ1. Icc will only form and grow on the. frc.shene,d
top layer of the sea, and our hypothesis that icc drives the convection mphasizes  the
importance of this fresher layer. ‘1’his project  cent inucs to produce. intcmt  ing and useful
rcm]ts and 10 point to future work.
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